patient reported compliance with her hemodialysis schedule, fluid, and diet intake. The patient was treated with diuretics and started on a Diltiazemdrip without any resolution. She also received hemodialysis during her inpatient stay, as per her routine schedule. A chart review indicated that she had been on optimal therapy for CHF and A.fib for over 2 years with constant decline in left ventricular (LV) function despite being on hemodialysis. Transthoracic echocardiography (TTE) revealed an ejection fraction of 10-20% which was 20% less than previous TTE done a year ago. She also had moderate to severe mitral regurgitation (MR) and left atrial dilatation. A cardiac catheterization was performed to further evaluate the worsening of LV function. It revealed a coronary congenital abnormality with fistulous formation from the right coronary posterolateral branch to the LV cavity near the mitral valve annulus which was contributing to worsening of mitral regurgitation. The fistulous formation was consistent with Sakakibara Type B however no coronary dilatation was noted on the angiography. A transcatheter closure of the fistula was recommended. However, before we could proceed, the patient developed bacteremia and further decompensation of CHF due to uncontrolled A.fib with RVR. A transesophageal echocardiography (TEE) was done which did not reveal a thrombus or any evidence of endocarditis; thus, a cardioversion was performed. The patient was converted to normal sinus rhythm but continued to be volume overloaded. Once the bacteremia was resolved, the patient underwent another cardiac catheterization with JR4 guide. A SL10 neural interventional catheter and 300 cm Pilot 50 wire was run over to the fistulous communication between the right coronary artery and the left ventricular cavity size. This was done under coronary angiography using regular contrast. Subsequently, the catheter was placed in the most proximal portion of the fistulous connection in a 2-0 mm Stryker neuro coil was delivered successfully with complete obliteration and closure of the fistulous communication. There were no peri-procedure complications.
patient reported compliance with her hemodialysis schedule, fluid, and diet intake. The patient was treated with diuretics and started on a Diltiazemdrip without any resolution. She also received hemodialysis during her inpatient stay, as per her routine schedule. A chart review indicated that she had been on optimal therapy for CHF and A.fib for over 2 years with constant decline in left ventricular (LV) function despite being on hemodialysis. Transthoracic echocardiography (TTE) revealed an ejection fraction of 10-20% which was 20% less than previous TTE done a year ago. She also had moderate to severe mitral regurgitation (MR) and left atrial dilatation. A cardiac catheterization was performed to further evaluate the worsening of LV function. It revealed a coronary congenital abnormality with fistulous formation from the right coronary posterolateral branch to the LV cavity near the mitral valve annulus which was contributing to worsening of mitral regurgitation. The fistulous formation was consistent with Sakakibara Type B however no coronary dilatation was noted on the angiography. A transcatheter closure of the fistula was recommended. However, before we could proceed, the patient developed bacteremia and further decompensation of CHF due to uncontrolled A.fib with RVR. A transesophageal echocardiography (TEE) was done which did not reveal a thrombus or any evidence of endocarditis; thus, a cardioversion was performed. The patient was converted to normal sinus rhythm but continued to be volume overloaded. Once the bacteremia was resolved, the patient underwent another cardiac catheterization with JR4 guide. A SL10 neural interventional catheter and 300 cm Pilot 50 wire was run over to the fistulous communication between the right coronary artery and the left ventricular cavity size. This was done under coronary angiography using regular contrast. Subsequently, the catheter was placed in the most proximal portion of the fistulous connection in a 2-0 mm Stryker neuro coil was delivered successfully with complete obliteration and closure of the fistulous communication. There were no peri-procedure complications.
One week after the procedure, the patient's symptoms of volume overload resolved and she remained in normal sinus rhythm. She was discharged with medical therapy which included Losartan, Hydralazine, Warfarin, Clopidogrel and Carvedilol. A transthoracic echo performed six months after the procedure revealed an improved left ventricular ejection fraction of 25% and reduction in mitral valve regurgitation to mild. Over the past year and a half since the procedure, our patient has remained to be at NYHA class II and has had significantly less number of hospitalizations for heart failure exacerbation (Figure 1 ).
Introduction
Coronary-cameral fistula (CCF) is a rare condition most commonly caused by an embryologic developmental anomaly [1] . Fifty-five percent of CCFs originate from the right coronary artery, 35% from the left coronary artery, and 5% from both. More than 90% of them drain into the venous system and low pressure sites such as the right ventricle (41%), right atrium (26%), pulmonary artery (17%) and only 3% drain into the left ventricle or atrium [2, 3] . We present a case of refractory systolic heart failure with severe mitral regurgitation, and atrial fibrillation with ventricular response as a result of a high flow CCF originating from the right posterolateral coronary artery terminating into the left ventricle.
Case Report
A forty-nine year old African American woman presented with orthopnea and dyspnea on exertion typical for NYHA class IV heart failure symptoms. She had an extensive history of end-stage renal disease (ESRD), and was on hemodialysis for the past seven years, had multiple hospital admissions for refractory systolic and diastolic heart failure over the past two years, chronic atrial fibrillation (A.fib), hypertension, and emphysema. On admission, the vital signs showed a BMI of 32.9, pulse of 140 bpm, blood pressure 138/98 mmHg and oxygen saturation at 92% on room air. Physical exam was pertinent for obesity, positive JVD, tachycardia with irregularly irregular rhythm, grade 2/6 systolic murmur at the apex, bibasilar crackles on lung auscultation and trace bilateral lower extremity pitting edema. There was a functional arterio-venous fistula on the left arm for hemodialysis. Electrocardiogram revealed A.fib with rapid ventricular response (RVR) of 136 bpm. Labs revealed B-natiuretic peptide (BNP) of 28,000 and there was mild pulmonary edema visible on chest X-ray. The
Conclusion
Clinicians should maintain high suspicion for CCF in patients with refractory heart failure. Presence of continuous murmur at left sternal border is the most suggesting sign for CCF in adults however it may not be present in all cases. The present case describes an extremely rare coronary cameral fistula, and provides a brief overview of the subject. Diagnosis is usually made by imaging, and treatment involves mechanical closure. Coronary cameral fistulas should be considered in the differential diagnosis of refractory heart failure, in order to aid early diagnosis and avoid life threatening complications.
Discussion
We present a rare case of right postero-lateral coronary artery to LV fistula causing worsening refractory heart failure. Coronary cameral fistulae most commonly arise from RCA but rarely drain into the left ventricle. Such a communication has only been reported a few times in the literature and most such cases are suspected to be acquired [4] . Hence as per our review, thisis thefirst case that reports a symptomatic congenital RCA to LV fistula. The fistula in our patient, terminated below the mitral valve annulus which was suspected to contribute to a rise in LV filling pressures and severe MR leading to atrial tachycardia. Most coronary cameral fistulae are asymptomatic but from the ones that are symptomatic, most commonly present with either chest pain or heart failure. However tachycardia or arrhythmia has been reported in one of the cases of CCF originating from RCA and draining in LV [4] . CCF most commonly causes a myocardial steal phenomenon, which becomes symptomatic late in adulthood [5] . Normally, blood flow follows the path of least resistance, but when the drainage site of the fistula is in a left heart chamber it creates a left-to-left shunt, mimicking aortic valve regurgitation that overloads the left heart [6] . Increase in LV end diastolic pressure, LV hypertrophy, congestive heart failure, and arrhythmias are the most common complications that can develop from a CCF [7, 8] .
A continuous murmur at the left lower sternal border and/or a collapsing pulse may be appreciated on physical exam for fistulas to left heart chambers [9] . However, coronary angiography remains the definitive diagnostic tool. Computed tomography (CT) and magnetic resonance imaging (MRI) can also be used to detect CCFs and are increasingly being applied [5] .
Treatment options for such a condition include surgical ligation with or without coronary artery bypass grafting, or percutaneous trans-catheter closure. Although surgical obliteration of the fistula is the most effective treatment, both techniques result in good prognosis [5, 10] . Some of the contraindications for the transcatheter technique include large or wide size of the fistula, multiple communications, distal location of fistula, adjacent vessels at risk, and it is not recommend for use in young patients. Also, if the patient requires surgical repair for any other concomitant anomaly, anopen procedure should be performed [11] . Major complications associated with such techniques include perforation, ventricular arrhythmias, and coronary artery spasm [5] .
Coronary cameral fistula
Coronary cameral fistula A B Figure 1A and B: Two different views of the posterolateral branch of right coronary artery forming a fistulous connection (blue arrow) that drains into the left ventricular cavity.
